Macrophage migration inhibitory factor counterregulates dexamethasone-mediated suppression of hypoxia-inducible factor-1 alpha function and differentially influences human CD4+ T cell proliferation under hypoxia.
Hypoxia, a feature of inflammation and tumors, is a potent inducer of the proinflammatory cytokine macrophage migration inhibitory factor (MIF). In transformed cells, MIF was shown to modulate and to be modulated via the oxygen-sensitive transcription factor hypoxia-inducible factor (HIF)-1. Furthermore, anti-inflammatory glucocorticoids (GCs) were described to regulate MIF action. However, in-depth studies of the interaction between MIF and HIF-1 and GC action in nontransformed primary human CD4(+) T cells under hypoxia are missing. Therefore, we investigated the functional relationship between MIF and HIF and the impact of the GC dexamethasone (DEX) on these key players of inflammation in human CD4(+) T cells. In this article, we show that hypoxia, and specifically HIF-1, is a potent and rapid inducer of MIF expression in primary human CD4(+) T cells, as well as in Jurkat T cells. MIF signaling via CD74, in turn, is essential for hypoxia-mediated HIF-1α expression and HIF-1 target gene induction involving ERK/mammalian target of rapamycin activity complemented by PI3K activation upon mitogen stimulation. Furthermore, MIF signaling enhances T cell proliferation under normoxia but not hypoxia. MIF also counterregulates DEX-mediated suppression of MIF and HIF-1α expression. Based on these data, we suggest that hypoxia significantly affects the expression of HIF-1α in a MIF-dependent manner leading to a positive-feedback loop in primary human CD4(+) T cells, thus influencing the lymphoproliferative response and DEX action via the GC receptor. Therefore, we suggest that HIF and/or MIF could be useful targets to optimize GC therapy when treating inflammation.